Background: Steroids are commonly used in the treatment of cervical radiculopathy (CR), but there is limited information in this regard. We evaluated the efficacy of oral prednisone in the treatment of CR. Materials and Methods: This randomized, double-blinded, placebo-controlled trial was conducted on adult patients with neck/shoulder pain for at least 1 month with no alarm symptoms/sings of malignancy, infection, or severe myelopathy, and no contraindication for corticosteroid use. Patients were allocated to receive prednisolone 50 mg/day for 5 days that was tapered within the following 5 days, or placebo. All patients also received acetaminophen 325 mg three times a day and ranitidine 150 mg two times a day. Neck disability index (NDI) and the verbal rating scale (VRS) were used to evaluate the outcomes. Results: A total of 59 patients (31 female, mean ± SD age = 46.2 ± 9.0 years) completed the study. A significant decrease was observed regarding the NDI and VAS scores from baseline to the end of study in both groups (P < 0.001). However, for both the NDI (35.7 ± 21.4 vs. 12.9 ± 10.2) and VRS (4.4 ± 2.7 vs. 1.6 ± 1.2), the amount of decrease was greater in the prednisone compared with the placebo group (P < 0.001). Based on the clinically important change in NDI, pain was improved in 75.8% (22/29) of the prednisolone and 30% (9/30) of the placebo group (P < 0.001). Conclusion: A short course of oral steroid therapy with prednisolone is highly effective in reducing pain in patients referring with uncomplicated CR. Further studies are warranted on dosing, duration, and long-term efficacy and safety of oral steroid therapy, compared with injection approach.
anecdotal reports. [5] Analgesic agents (opioids and nonsteroidal anti-inflammatory drugs (NSAIDs) are often used as the first-line therapy. [2] Some physicians prescribe a short course (1 week) of oral corticosteroid therapy with prednisone. Studies have also reported beneficial effects of epidural corticosteroid injections. Surgical interventions are limited to those with severe disease and resistant to other less invasive therapies. However, epidural injection and surgery are associated with rare but serious neurologic squeals. [1] Considering the potential serious complications from injections and surgeries, and the lack of qualified data on the efficacy of oral corticosteroid therapies, we conducted a randomized controlled trial (RCT) to evaluate the efficacy of a short course of prednisolone in relieving pain in patients with CR.
MATERIALS AND METHODS

Patients and settings
This randomized, double-blinded, placebo-controlled trial was conducted on patients with CR referring to the clinic of neurology in Kashani University Hospital between 2011 and 2012. Adult patients with neck/shoulder pain for less than 1 month and neck
INTRODUCTION
Cervical radiculopathy (CR) is a neurologic disorder that usually presents with neck and arm pain, accompanied with sensory/motor function loss or reflex changes dependent on the affected nerve root. The reported annual incidence rate of CR is 83.2 per 100,000 populations (male/female ratio = 1.69), and in most of the patients CR presents within the fifth decade of age. [1] Compressive radiculopathy, mostly resulted from disc herniation or spondylosis, is the main type of CR. Causes of noncompressive radiculopathies include infection, inflammatory, and neoplastic lesions. [2] The underlying mechanisms of pain in CR are not clear. Although nerve root compression is the most common cause of CR, without compression of dorsal root ganglion, it does not always lead to pain. Some evidence indicates the role of inflammatory mediators (prostaglandin E2, interleukin-6, and nitric oxide), released by herniated discs, in the pathophysiology of pain. [3, 4] Accordingly, anti-inflammatory agents are among the widely used treatments of CR. [2] Most of the surgical and nonsurgical therapies of CR have not yet been tested in well-designed trials and current recommendations are mainly based on disability index (NDI) score of 15 or more (indicating moderate disability) were enrolled into the study. Diagnosis was confirmed by needle electromyography (EMG) and nerve conduction study (NCS) tests and MR imaging of cervical spine. Those with alarm symptoms of malignancy or infection (e.g., fever/chills, weight loss, history of malignancy), symptoms and signs of moderate to severe myelopathy, history of immunosuppressant or corticosteroid use, chronic liver disease, diabetes mellitus, osteoporosis, glaucoma, peptic ulcer disease, and pregnant/ breastfeeding woman were excluded. Considering type I error (alpha) = 0.05, study power = 80%, and expecting at least one score difference between the two groups in the amount of change in 11-point numerical pain rating scale (NPRS) score, sample size was calculated as 30 patients in each group. The study protocol was approved by the Ethics Committee of Isfahan University of Medical Sciences and informed consent was obtained from the patients. The study has also been registered in Iranian Registry of Clinical Trials (IRCT138801211804N1).
Blinding and randomization
Patients were randomized within two treatment group using random allocation software.
Neither the investigator nor the patient knew which treatment was to be administered.
An individual without involvement in this study were asked to render medication packages (placebo or prednisolone). Placebo pills were matched to prednisolone in appearance and taste.
Intervention
Patients in the prednisolone group received prednisolone (Aburaihan Co. Iran) 50 mg/day for 5 days that was tapered within the following 5 days. Patients in the placebo group received the placebo pills with the same regimen. All patients also received acetaminophen 325 mg three times a day as the standard treatment, and ranitidine two times a day for preventing adverse effects on gastrointestinal system.
Assessments
At the time of enrollment, patients were interviewed and examined with a neurologist. For confirmation of diagnosis, the EMG and NCS tests were done using Medelec synergy instrument and MR imaging of cervical spine. Two methods were used for the measurement of pain before and after the study; the NDI and the NPRS both of them recommended as appropriate outcome measures for CR treatment trials. [5] The NDI is a widely used self-administered questionnaire that measures neck pain-related disability. It contains 10 items questioning about different daily activities (7 items), pain intensity (2 items), and concentration (1 item). Each item is scored from 0 (no disability) to 5 (full disability) and the total NDI score ranges from 0 to 50 point (expressed as percentage in this study) for which a higher score indicates a greater patient's perceived disability. The NDI has good psychometric characteristics specially responsiveness to change, which is important for clinical trials. [6] We also used the 11-point NPRS, which is a general pain rating scale with appropriate psychometric characteristics among patients with CR. [6] In the NPRS, patient reports the current intensity of pain by choosing a score from 0 = no pain to 10 = worst pain imaginable. The threshold for the minimal clinically important change is advised as 8.5 point for NDI and 2.2 point for NPRS. [6] Data analyses Data were analyzed using SPSS 17 for Windows (SPSS, Inc., Chicago, IL, 1996). Paired t-test was used for comparison of the NDI and NPRS scores from before to after the intervention. Independent t-test was used to compare baseline characteristics and the amount of change in the mentioned scales between the two groups. Chi-square test was also applied for comparison of baseline characteristics between the two groups. A P value < 0.05 was considered as indicating a significant difference in all analyses.
RESULTS
A total of 59 patients including 31 females and 28 males with the mean age of 46.2 ± 9.0 years completed the study. One patient in the prednisolone group was lost for follow-up. There was no significant difference between the two groups regarding baseline characteristics [ Table 1 ].
A significant decrease was observed regarding the NDI and NPRS scores from baseline to the end of study in both groups (P < 0.001, Table 2 ). However, for both the NDI (35.7 ± 21.4 vs. 12.9 ± 10.2) and NPRS (4.4 ± 2.7 vs. 1.6 ± 1.2), the amount of decrease was greater in the prednisolone compared with the placebo group (P < 0.001, Figures 1 and 2 ).
Based on the minimal clinically important change in NDI, pain was improved in 75.8% (22/29) of the prednisolone and 30% (9/30) of the placebo group (P < 0.001). 
DISCUSSION
There are two major approaches for the treatment of patients with CR; surgical and nonsurgical interventions. The surgery is usually recommended when there are alarm symptoms/signs of spinal cord impairment, progressive neurologic deficit, or myelopathy, and also if pain is persistent despite for at least 6-12 weeks of nonsurgical treatments. The success rate reported by surgical interventions is about 75% while complications are rare but serious including injury to the spinal cord and nerve root. [1] Although there are few studies comparing surgical with nonsurgical interventions and the results showed comparable long-term efficacy, [7] starting the therapy with nonsurgical interventions in patients without severe signs of cervical myelopathy seems reasonable. [2] Commonly used treatments in patients with CR include analgesic agents including NSAIDs and acetaminophen and injected or orally administered steroids. [2] [3] [4] [5] These medicines are recommended based on the role of inflammatory mediators released by the herniated disk. However, most of the commonly recommended nonsurgical therapies of CR are on the basis of anecdotal experiences and have not yet been tested in RCTs. [5] To the best of our knowledge, our study is the first report of a double-blinded, placebo-controlled trial on oral steroid therapy in patients with CR. The results of our study showed that a short course of therapy with prednisolone is highly effective in reducing neck pain resulting in improvement in two-third of the patients with CR. This success rate was comparable to steroid injection (73-81%) reported by previous studies.
[ [8] [9] [10] [11] Steroid injection, however, is associated with rare but serious neurological complications including brain/spinal cord infarcts, [12] especially considering that patients usually need repeated injections, [9] though imaging techniques such as fluoroscopy can increase the safety of injection. [8] [9] [10] [11] [12] [13] There are some limitations to our study. We did not follow-up with the patients to check what happens after tapering prednisolone, if the CR recurred, need for another course of therapy, long-term side effects of such therapy, and if the patient needed surgery. Steroids are associated with important side effects including impaired glycemic control in diabetes mellitus, worsening of hypertension, and gastritis, all of them are commonly seen in the fifth decade of age in which there is a peak for CR. Therefore, further studies are warranted on dosing, duration, and long-term efficacy and safety of oral steroid therapy, and comparison with injection and also surgical approaches.
CONCLUSIONS
The result of this RCT showed that a short course of oral steroid therapy with prednisolone is highly effective in reducing pain in patients referring with uncomplicated CR. Further studies are warranted on dosing, duration, and long-term efficacy and safety of oral steroid therapy, compared with the injection approach.
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